I
T has been known for well over a century that soils will absorb phosphate and potassium ions from .water solution. That the capacity of soils for absorbing these ions is influenced by various chemical and physical properties is also common knowledge. Since the absorptive power of a soil markedly influences the amount, and kind, of ions which can remain in free water solution in the soil, it would seem that a measure of the capacity of soils to absorb these ions would offer an excellent index to soil fertility. Emerson (2) 3 made use of this theory in the development of a potash test in which he assumes that iodine is liberated when the soil absorbs potassium from a solution of potassium iodide. Thornton has also devised an absorption method* for determining both phosphate and potash requirements of soils.
Field and laboratory tests conducted at this Station have shown that the phosphorus extracted by a weak sodium acetate solution of pH 5.00 may, or may not, indicate the phosphate requirement of a soil, depending upon the degree of saturation existing in the phosphate fixing mechanisms of the soil. Justification for a phosphate requirement test based on absorption lies in the assumption that the higher the fixing power of a soil for phosphate, the more phosphate must be applied to maintain an optimum concentration of this ion in the soil solution. Since fertile soils contain phosphorus in the soil solution, as has been shown by Pierre and Parker (4), and others, it would seem safe to assume that a soil, which will remove practically all of the phosphorus from a standard phosphate solution is deficient in this element.
The same reasoning may be applied to justify an absorption method for determining the potash requirement of soils since it is still believed by many that most of the nutrient supply required by a plant must be in the water soluble state before utilized.
sorbed by the soil, most of the absorbed pota into the loosely bound exchangeable state has been generally thought to remain in eq with the soluble potash of the soil solution soluble potash of the soil solution is reduced ing, or crop removal, the exchangeable potas back into solution to reestablish this equ Recent work by Jenny (3) has shown tha true only to a certain extent in that the pe potash saturation of the exchange complex the total amount present, governs the amoun ash which may be obtained from the exch fraction by the plant. Albrecht (i) has sh same to be true with regard to calcium. T the case, it must follow that the amount of p absorbed from a potash solution of given would be determined by the exchange capa soil, as well as the amount of exchangeab in the soil. Since extraction tests determine amount of exchangeable potash present, an tion test would seem preferable.
EXPERIMENTAL
The first prerequisite of any soil test is tha differentiate between soils which are know in their available content of a specific nu order to establish this point with reference sorption test for phosphorus and potash, th ing experiment was conducted.
Two Norfolk fine sandy loam soils, know in their productivity levels, were selected. O soils had a high fixing capacity for phosph the other fixed no phosphate from a solution ing 2 p.p.m. of phosphorus. Both soils had a absorbing capacity for potash.
The soils were limed to approximately placed in 2-gallon glazed pots and brought greenhouse. Treatments were replicated th
